Basalt weathering is one of many relevant processes balancing the global carbon cycle via land-9 ocean alkalinity fluxes. The CO2 consumption by weathering can be calculated using alkalinity 10 and is often scaled with runoff and/or temperature. Here it is tested if the surface age distribution 11 of a volcanic system derived by geological maps is a useful proxy for changes in alkalinity 12 production with time. 13 A linear relationship between temperature normalized alkalinity fluxes and the Holocene area 14 fraction of a volcanic field was identified, using information from 33 basalt volcanic fields, with 15 an r 2 =0.93. This relationship is interpreted as an aging function and suggests that fluxes from 16 Holocene areas are ~10 times higher than those from old inactive volcanic fields. However, the 17 cause for the decrease with time is probably a combination of effects, including a decrease in 18 alkalinity production from material in the shallow critical zone as well as a decline in hydrothermal 19 activity and magmatic CO2 contribution. The addition of fresh reactive material on top of the 20 critical zone has an effect in young active volcanic settings which should be accounted for, too.
parameterize for global basalt weathering fluxes, due to a lack of global compilations. 48 A practical approach to resolve this issue is to distinguish older and inactive volcanic fields (IVF) 49 and active volcanic fields (AVF) (Li et al., 2016) and compare weathering fluxes with factors 50 driving the weathering process, like land surface temperature or hydrological parameters. By 51 compiling data from 37 basaltic fields globally, Li et al. (2016) showed that spatially explicit 52 alkalinity fluxes (or CO2 consumption rates) associated with basalt weathering correlate strongly 53 with land surface temperature for IVFs, but not for AVFs. They suggested that previously observed 54 correlations between weathering rates and runoff in global datasets originates partly from the 55 coincidence of high weathering rates and high runoff of AVFs rather than a direct primary runoff 56 control on the weathering rate. Many studied AVFs are located near the oceans and have an 57 elevated topography, a combination, which can cause elevated runoff due to an orographic effect 58 (Gaillardet et al., 2011) . However, the effect of aging on weathering rates from a volcanic system 59 discussed here has not been evaluated. 60 The age distribution of the surface area of a whole volcanic system might be used as a first order 61 proxy to study the variability of weathering fluxes of AVFs. However, the exact surface age of 62 volcanic areas is rarely mapped in detail, but Holocene areas are often reported in geological maps.
63
Here, basalt alkalinity fluxes are related to the calculated Holocene areal proportion of volcanic 64 fields at the catchment scale. For this, the concept of weathering reactivity is introduced, which is 65 the relative alkalinity flux of AVFs to the alkalinity flux estimated for IVFs. This reactivity R is 66 compared with the relative age distribution of surface areas, using the proportion of total area 67 occupied by Holocene lavas. From this comparison a function for the decay of alkalinity fluxes 68 with increasing proportion of older land surface area is derived and discussed. 
Methods

71
The volcanic fields used to establish the relationship between weathering reactivity and Holocene 72 coverage are predominantly described as basalt areas (Li et al., 2016) . Based on the availability of 73 detailed geological maps, 33 volcanic provinces were selected, with 19 IVFs and 14 AVFs. A 74 detailed description is given in the supplementary information. The 14 AVFs are geographically 75 widespread and diverse ( Fig.1a ). If the absolute age distribution of the volcanic rocks is available, 76 the Holocene areas were mapped using the age range from 11.7 ka to present, according to the The parameters of the equation were derived by using a Monte Carlo method, simulating 10,000 91 runs (for more information see Supplementary Information). IVFs group around a reactivity R=1 in Fig. 1c , while having a Holocene fraction of zero. The And with this the flux from a young system of only Holocene age: Global alkalinity fluxes from basalt areas were calculated by using equation 2 for older areas than 108 of Holocene age and equation 4 for mapped Holocene areas. These equations (eq.2 and following, 109 using information based on eq.2) were calibrated for areas with a runoff > 74 mm a -1 (lowest runoff
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Figure 1(a) The global map shows the locations of the Active Volcanic Fields (in red) and the
The magmatic CO2 contributions to alkalinity fluxes in young volcanic systems may be large in The applied time period of the Holocene boundary suggests that the aging of the "weathering In conclusion, a simple approach to detect an aging effect, using surface age as a proxy for several 209 combined processes, was chosen due to availability of data. It can be shown that there exists a 
